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(54) DISK DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently execute a preparation operation for 
data read by emitting light of the first laser during a period closing an object lens 
to a diskemitting light of the second laser during a period keeping away the object 
lens from the diskand recognizing a kind of the disk based on signals obtained from 
the disk. 

SOLUTION: After emitting light of a laser for CDdescending an object lens 
positioned at the lens center to a position keeping away from the disk to the 
direction of the disk thicknessand positioning at the lower pointa disk is rotated. 
Next the object lens is ascended to a position close to the disk to the direction of 
the disk thickness and a change of FE signal is measured. Next a laser for CD is 
put offa laser for DVD emits lightthe object lens is descended this time to a 
position keeping away from the disk to the direction of the disk thickness and a 
change of FE signal is measured. This measured resultthis measured result of 
amplitude valueis memorized as a discrimination material of the kind of the disk. 



CLAIMS 



[Claim(s)] 

[Claim 1]An object lens which is refreshable in a disk of a different kind and 
condenses light on a disk before playbackThe 2nd laser used when playing the 1st 
laser and 2nd disk that are used when making a thickness direction of said disk 
carry out reciprocation moving and playing the 1st disk during this reciprocation 
moving is made to emit lightSaid 1st laser is made to emit light in a disk unit which 
distinguishes a kind of disk in a period which is bringing said object lens close to 
said diskA disk unit distinguishing a kind of disk based on a signal which makes 



said 2nd laser emit light in a period which keeps away said object lens on said 
diskand is acquired from said disk. 

[Claim 2]The disk unit according to claim 1 bringing close to said disk since said 
object lens is moved to a position which keeps away from said disk. 
[Claim 3]The disk unit according to claim 2 keeping it away from said disk after 
bringing said object lens close to said disk. 

[Claim 4]A disk unit of any one statement of claim 1-3wherein a signal acquired 
from said disk is a focus error signal. 

[Claim 5]A disk unit of any one statement of claim 1-4wherein said 1st laser is 
laser used for playback of CD and said 2nd laser is laser used for playback of DVD. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates information to record or a refreshable 
disk unit to diskssuch as a phase-change optical diska magneto-optical discand a 
magnetic disk. 
[0002] 

[Description of the Prior Art]In recent yearseven if it tells a disk to a mouthfula 
variety of diskssuch as a disk with which diameters differand a disk with which 
storage density differshave appeared on the market in the commercial scene. What 
comprises a disk unit in recent years so that data can be read from two or more 
kinds of disks with the device of one disk exists under such a situation. 
[0003] 

[Problem(s) to be Solved by the Invention]In the disk unit constituted so that data 
can be read from two or more kinds of disks with the device of one diskcompared 
with the disk unit which is not soafter equipping with a disk in a device before 
reading of data becomes possiblethe procedure (step) of required housekeeping 
operation increases. That the procedure of housekeeping operation increases 
means that the processing time taken to be in the state in which data reading is 
so possible increases. In this caseit is only that processing time also increases 
according to it only by carrying out no considerationbut increasing the procedure 
of housekeeping operation simplyand going. 

[0004]Although indicated by JP10-74356A etc. about disk discrimination operation 
among these housekeeping operationabout the time reduction of discriminating 
operationit is not indicated at all. 

[0005]One performs efficiently housekeeping operation for data reading of the 
purpose of this inventionand there is in providing the disk unit which can shorten 
the time which housekeeping operation takes. 

[0006]There is one of the purposes of this invention in providing the disk unit 
which can shorten the time which disk discrimination operation takes. 
[0007] 



[Means for Solving the Problem]As a way stage for attaining the purpose of this 
inventionit is considered as a disk unit of the following composition. An object lens 
which is refreshable in a disk of a different kind and condenses light on a disk 
before playbackThe 2nd laser used when playing the 1st laser and 2nd disk that 
are used when making a thickness direction of a disk carry out reciprocation 
moving and playing the 1st disk during the reciprocation moving is made to emit 
lightMake the 1st laser emit light to a disk unit which distinguishes a kind of disk in 
a period which is bringing an object lens close to a diskand the 2nd laser is made 
to emit light in a period which keeps away an object lens on a diskand it 
constitutes so that a kind of disk may be distinguished based on a signal acquired 
from a disk. 
[0008] 

[Embodiment of the InventionjHereafterone embodiment of this invention is 
described using a drawing. Drawing 9 is a block diagram of the disk unit which 
applied this invention. To the disk which the spindle motor (SPM) 1 is rotatingit 
irradiates with light from the laser in the pickup (PU) 2and with the photodetector 
in PU2catoptric light is detected and the electrical signal according to the strength 
of catoptric light is generated. The signal processing part 4 generates an RF 
signala TE signaland a FE signal based on this electrical signal. It gets over to data 
and an RF signal is outputted to external instrumentssuch as PCvia the I/F part 6 
and a bus by the data demodulation part 5. So that the control section 7 may 
receive the input of the TE signal which shows change of the disk diameter 
direction of the light spot position over a disk-like track and the track on a disk 
may be followed based on change of the signalThe driving signal to which the slide 
motor (SLM) 3 which supplies to PU2 the driving signal which drives the actuator 
in PU2 made to move an object lens in the disk diameter directionor is made to 
move PU2 in the disk diameter direction is moved is supplied (tracking control). So 
that this control section 7 may receive the input of the FE signal which shows 
change of the focal position of the disk thickness direction of light spot and light 
spot may be formed in the recording surface of a disk based on change of that 
signalThe driving signal which drives the actuator in PU2 made to move an object 
lens to a disk thickness direction is supplied to PU2 (focus control). To othersthe 
control section 7 receives rotation information from SPM land performs operation 
etc. which supply the signal for making it rotate at desired number of rotations. 
Furthermorethe control section 7 controls the whole disk unitand also controls the 
signal processing part 4the data demodulation part 5and the I/F part 6 so that a 
disk unit performs operationssuch as data reading operation and housekeeping 
operation mentioned later. 

[0009]The procedure of the housekeeping operation which will be performed by 
the time the disk unit shown in drawing 9 results in the state in which data reading 
is possible hereafter is explained. Drawing 1 shows the flow chart (procedure) of 
the housekeeping operation which will be performed by the time an above- 
mentioned disk unit results in the state in which data reading is possible. 
[001 0]lf a tray enters in a device firsta disk unit will move PU2 to SPM1 side 



(inner circumference side of a disk)after recognizing that the tray was drawn in the 
disk unit (Step s1 ). 

[001 1]Moving PU2 to SPM1 side (disk inner circumference side)As opposed to the 
ability of a disk unit to apply light to both disks with which diameterssuch as 8 cm 
and 12 cmdiffer if it is SPM1 sidelt is because light may be unable to be applied to 
a disk and disk existence detection mentioned later may be unable to be correctly 
performedwhen moving PU2 to the disk periphery side. Thereforeby moving PU2 to 
the disk inner circumference sidea subsequent disk existence check can be 
ensured and it can be judged that he certainly has no disk when SPM1 is not 
equipped with the diskalthough the tray entered in the device. 
[0012]Moving the object lens after Step S1 and in PU2 to a disc face 
perpendicular direction (optical axis direction)it irradiates with light from PU2 and 
the existence of a disk is detected by detecting change of the electrical signal (a 
FE signal or an RF signal) which changed the catoptric light (Step s2). Herewhen it 
is judged that he has no disksubsequent operation is suspended (Step s3)and 
when it is judged as those with a diskit progresses to the following step s4. In Step 
s4moving an object lens to a disc face perpendicular direction. A disk is 
respectively irradiated from the 1st laser and the 2nd laser in PU2 which emit the 
light from which wavelength differsrespectivelythe size of the amplitude of the 
electrical signal (FE signal) which changed catoptric light is comparedand the kind 
of disk is distinguished. 

[0013]Herethe detailed procedure of Step s2 - Step s4 is explained with reference 
to drawing 3 - drawing 8 . Although the flow chart shown in drawing 1 explained as 
what performs disk existence detection and disk kind distinction at a separate 
stepthe example which performs disk existence detection and disk kind distinction 
as one step is explained here. Of coursesince the step of disk existence detection 
is completedit may be made to perform disk kind distinction. 
[0014] Drawing 3 - drawing 6 are the figures showing the detailed flow chart 
(procedure) of the disk discrimination which distinguishes the existence of a 
diskand the kind of disk. Drawing 7 is a figure showing a motion of the object lens 
in disk discrimination operation. Drawing 8 is a figure showing the waveform of a 
FE signal as shown in drawing 7 when an object lens moves. In this disk unitthe 
laser for DVD is used as the 2nd laserusing the laser for CD as the 1st laser. Of 
courseit is good also considering the 1st laser and the laser for CD as the 2nd 
laser in the laser for DVD. In subsequent explanationa position in case the lens 
middle point does not impress driver voltage to an object lens shall be said. The 
bottom point of a lens shall mean the position of the object lens located when 
performing disk discrimination operation and dropping an object lensand does not 
necessarily mean the lowest point in the maximum movable range of an object lens. 
Similarlya lens top point shall mean the position of the object lens located when 
performing disk discrimination operation and raising an object lens (it brings close 
to a disk)and does not necessarily mean the best point in the maximum movable 
range of an object lens. 

[0015]Since the detailed flow chart of disk discrimination is begun from drawing 



3explanation is given from drawing 3 . The laser for CD is made to emit light first 
on the occasion of disk discrimination (Step s101). (ON) NextDOWN (descent) of 
the object lens located in the lens middle point is carried out to the position kept 
away from a disk to the thickness direction of a diskand it is positioned in the 
bottom point of a lens (Step s102). Of coursean object lens may be positioned in 
the lens top point instead of the bottom point of a lens at this step s101. 
Howeverif the position which approached the object lens compared with the case 
where it is normally equipped with a diskby poor wearing of the disk is equippeda 
disk may be contacted when positioning an object lens in an upper point. 
Thereforeit is preferred to position an object lens in the bottom point of a lens. A 
motion of the object lens at this time is as having been shown in "s102" of 
drawing 7 (a) or (b). 

[0016]SPM1 is driven and a disk is rotatedafter positioning an object lens in the 
bottom point of a lens (Step s103). And UP (rise) is carried out to the position 
which brings an object lens close to a disk to the thickness direction of a diskand 
change of a FE signal is measured (Step s104). If an object lens is made to go up 
and down to the thickness direction of a diskin a FE signalthe waveform called 
what is called S character waveform will appear. Since this S character waveform 
itself is common knowledgedetailed explanation is omittedbut in this step s104an 
object lens is moved from a lower point to an upper pointand S character wave 
amplitude at this time (voltage difference of the maximum and the minimum) is 
measured. A motion of the object lens at this time is as being shown in "s104" of 
drawing 7 (a) or (b). Change of the FE signal at this time is as being shown in 
"s104" of drawing 8 (a) or (b). Since this measurement result serves as distinction 
material which distinguishes the existence of a diskand the kind of diskit 
memorizes the measurement result of this amplitude value at Step s105. 
[0017]CD laser is switched off (OFF) and DVD laser is made to emit light after 
Step s105 (Step s105). (ON) And shortlyDOWN (descent) is carried out to the 
position which keeps away an object lens from a disk to the thickness direction of 
a diskand change of a FE signal is measured (Step s107). In this step s107an 
object lens is moved from an upper point to a lower pointand S character wave 
amplitude at this time (voltage difference of the maximum and the minimum) is 
measured. A motion of the object lens at this time is as being shown in "s107" of 
drawing 7 (a) or (b). Change of the FE signal at this time is as being shown in 
"s108" of drawing 8 (a) or (b). Since this measurement result as well as the 
measurement result in previous Step s104 serves as distinction material which 
distinguishes the existence of a diskand the kind of diskthe measurement result of 
this amplitude value is memorized at Step s108. 

[0018]It is judged after Step s108 whether the amplitude value (FE signal 
amplitude (CD)) of the FE signal by having irradiated with CD laser beam 
memorized at previous Step s105 is more than [ predetermined ] value E1 (Step 
s109). It progresses to the procedure (B) shown in drawing 5 if FE signal amplitude 
(CD) is more than [ predetermined ] value Eland if smaller than the predetermined 
value E1 it will progress to the following step s1 10. In Step s1 10it is judged whether 



the amplitude value (FE signal amplitude (DVD)) of the FE signal by having 
irradiated with the DVD laser beam memorized at previous Step s108 is more than 
[ predetermined ] value E1. It progresses to the procedure (B) shown in drawing 5 
if FE signal amplitude is more than [ predetermined ] value Eland if smaller than 
the predetermined value E1it will progress to the procedure (A) shown in drawing 4 . 
[0019]This step s109 and Step s110 are steps which judge whether it has a value 
it is big to such an extent that FE signal either one of FE signal amplitude (CD) or 
amplitude (DVD) can distinguish the kind of disk. Thereforeorder reverse may be 
sufficient as Step s109 and the turn of s1 10. The predetermined value E1 sets the 
kind of disk as a judgment possible value. 

[0020]If FE signal either one of FE signal amplitude (CD) or amplitude (DVD) is 
more than [ predetermined ] value E1 will progress to the procedure (B) shown in 
drawing 5 but by raising the laser power of CD and DVD. Since FE signal amplitude 
(CD) or FE signal amplitude (DVD) may be made more than [ predetermined ] 
value E1it progresses to the procedure (A) shown in drawing 4 . 
[0021] Drawing 4 is a figure showing a continuation of a procedure (A). When FE 
signal amplitude is judged to be smaller than the predetermined value E1 at Step 
s109 and Step s110it progresses to Step si 11. DVD laser is switched off 
(OFF)and after raising the gain of a laser drive circuit compared with previous 
Step s101CD laser is made to emit light in this step s1 1 1 (ON). And UP (rise) is 
carried out to the position which brings an object lens close to a disk to the 
thickness direction of a disk againand change of a FE signal is measured (Step 
s1 12). In this step s1 12an object lens is moved from a lower point to an upper 
pointand S character wave amplitude at this time (voltage difference of the 
maximum and the minimum) is measured. A motion of the object lens at this time 
is as being shown in "s1 12" of drawing 7 (b). Change of the FE signal at this time 
is as being shown in "s1 12" of drawing 8 (a) or (b). Since this measurement result 
serves as distinction material of disk discriminationit memorizes the measurement 
result of this amplitude value at Step s113. 

[0022]CD laser is switched off after Step s1 13 (OFF)and DVD laser is made to 
emit light after raising the gain of a laser drive circuit compared with previous Step 
s106 (Step s1 14). (ON) And DOWN (descent) is carried out to the position which 
keeps away an object lens from a disk to the thickness direction of a disk againand 
change of a FE signal is measured (Step s1 15). In this step s1 15an object lens is 
moved from an upper point to a lower pointand S character wave amplitude at this 
time (voltage difference of the maximum and the minimum) is measured. A motion 
of the object lens at this time is as being shown in "s1 15" of drawing 7 (a) or (b). 
Change of the FE signal at this time is as being shown in "s1 15" of drawing 8 (a) 
or (b). Since this measurement result as well as the measurement result in 
previous Step s1 1 2 serves as distinction material which distinguishes the 
existence of a diskand the kind of diskthe measurement result of this amplitude 
value is memorized at Step s1 16. 

[0023]Step s1 16 raises the gain of the laser drive circuit of CD laser and DVD 
laser from Step s1 1 land FE signal amplitude (CD) and FE signal amplitude (DVD) 



are remeasured again. This step is unnecessary in order for what is necessary to 
be just to raise the gain of the laser drive circuit from the start when the large 
time base range of FE signal amplitude can be taken. In this caseonly the part 
which can skip Step s1 16 from Step s1 1 1 can shorten the processing time which 
disk discrimination operation takesand can shorten the processing time of the 
whole housekeeping operation. 

[0024]On the other handwhen the large time base range of FE signal amplitude 
cannot be takenthe gain of the laser drive circuit of CD laser and DVD laser is 
raisedand FE signal amplitude (CD) and FE signal amplitude (DVD) are remeasured 
again. If early gain setting is carried out here based on the reflectance of the disk 
which can take large FE signal amplitude among two or more kinds of disks with a 
refreshable disk unitThere is a case where it becomes impossible to perform 
comparison with Step s123the FE signal amplitude (CD) of s124and FE signal 
amplitude (DVD) which are mentioned laterwithout the ability to detect FE signal 
amplitude of a disk with smaller FE signal amplitude. Soin raising the gain of a laser 
drive circuitit enables it to detect the FE signal amplitude of a disk with smaller FE 
signal amplitude by setting up a gain based on the reflectance of the disk which 
cannot take large FE signal amplitude. 

[0025]Since the amplitude of a FE signal also goes up from Step s1 1 1 by having 
raised the gain of the laser drive circuit by Step s116FE signal amplitude (CD) or 
FE signal amplitude (DVD) progresses to the procedure (B) shown in drawing 5 
againwithout making a judgment of being more than value E1 predetermined. 
Thereforeonly the part can simplify disk discrimination operation and processing 
time can be shortened. 

[0026] Drawing 5 is a figure showing a continuation of a procedure (B). When it is 
judged at Step s109 or Step s1 10 that FE signal amplitude is more than 
[ predetermined ] value ElStep s1 17 is performed after Step s1 16. In this step 
s1 1 7UP (rise) of the object lens is carried out to the position brought close to a 
disk to the thickness direction of a diskand it is positioned in the lens middle point. 
This step s1 1 7 may position not the procedure that must be followed but the 
object lens in the lower point. 

[0027]DVD laser is switched off at Step s1 18 after Step s1 17 (OFF). It is judged 
after Step s1 18 whether the FE signal amplitude (CD) memorized at previous Step 
s105 or Step s113 is more than [ predetermined ] value E2 (Step s119). It 
progresses to the procedure (D) shown in drawing 6 if FE signal amplitude (CD) is 
more than [ predetermined ] value E2and if smaller than the predetermined value 
E2it will progress to the following step s120. In Step s120it is judged whether the 
amplitude value (FE signal amplitude (DVD)) of the FE signal by having irradiated 
with the DVD laser beam memorized at previous Step s108 or Step S1 16 is more 
than [ predetermined ] value E2. It progresses to the procedure (D) shown in 
drawing 6 if FE signal amplitude is more than [ predetermined ] value E2and if 
smaller than the predetermined value E2it will progress to the following step s121. 
[0028]This step s1 19 and Step s120 are steps which judge whether it has a value 
it is big to such an extent that FE signal either one of FE signal amplitude (CD) or 



amplitude (DVD) can distinguish the existence of a disk. Thereforeorder reverse 
may be sufficient as Step s1 19 and the turn of s120. The predetermined value E2 
sets the existence of a disk as a judgment possible valueand sets it as a value 
lower than the predetermined value E1. Thereforewhen it results in Step s1 19 and 
Step s120without passing through Step s1 16 from Step s1 1 lit will progress to the 
procedure (D) certainly shown in drawing 6 . Converselyif it sayswhen progressing 
to Step s1 21 it is a case where FE signal amplitude does not become more than 
[ predetermined ] value E2 even if it raises the gain of a laser drive circuit. 
[0029]In this caseit progresses to Step s121 and it is judged whether operation 
(disk discrimination operation) from Step s101 to Step s120 was performed 3 
times (Step s121). It being judged that it carried out 3 times' at this step s's121 is 
that FE signal amplitude does not become a line more than [ predetermined ] value 
E1 3 times about disk discrimination operation. That isthe disk which it is going to 
distinguish has a certain abnormalitiesor since the disk unit may be out of orderin 
this casean error display is performed and future processing operation is 
suspended. 

[0030]Existence distinction of a disk is also performed in this step s121. An RF 
signal is used for existence distinction of a disk. When RF signal amplitude is 
measured in Step s120 from Step s101 mentioned above and this RF signal 
amplitude is not over the predetermined valueit judges that he has no diskand 
even if it omits disk discrimination operation 3 timesan error display is 
performedand future processing operation is suspended. 

[0031]When disk discrimination operation is omitted 3 timesin order to make disk 
discrimination operation perform 3 timesit returns to the procedure (C) shown in 
drawing 3 and disk discrimination operation is performed again. 
[0032]It cannot be overemphasized that disk discrimination operation is not 
restricted to 3 timesand can be suitably set up in consideration of a relation with 
an external instrument (PC)etc. 

[0033] Drawing 6 is a figure showing a continuation of a procedure (D). After 
performing Step s1 19 or Step s120it judges which is larger between FE signal 
amplitude (CD) and FE signal amplitude (DVD) (Step s122). If the FE signal 
amplitude (DVD) is largerit will progress to Step s123and if the FE signal amplitude 
(CD) is largerit will progress to Step s124. 

[0034]In Step s123it is judged whether FE signal amplitude (DVD) is more than 
[ predetermined ] value E3. The predetermined value E3 is set as the value which 
can identify the two-layer disk (DVD-DL) of DVDand an one-layer disk (DVD-SL). 
If FE signal amplitude (DVD) is more than [ predetermined ] value E3it will 
distinguish that it is a DVD-SL diskand if smaller than the predetermined value 
E3it will distinguish from a DVD-DL disk and disk discrimination operation will be 
ended. 

[0035]On the other handin Step s124it is judged whether FE signal amplitude (CD) 
is more than [ predetermined ] value E4. The predetermined value E4 is set as the 
value which can identify a CD-RW diskCDCD-Retc. If FE signal amplitude (CD) is 
more than [ predetermined ] value E4it will distinguish that they are diskssuch as 



CD and CD-Rand if smaller than the predetermined value E4it will distinguish from 
a CD-RW disk and disk discrimination operation will be ended. 
[0036]Here drawing 7 and drawing 8 are explained in detail. Among drawing 7 (a) 
shows the motion of an object lens when performing disk discrimination without 
passing through the procedure of Step s1 1 1 to the step s1 16and (b) shows the 
motion of an object lens when performing disk discrimination through the 
procedure of Step s1 1 1 to the step s1 16. In drawing 7 a vertical axis shows 
displacement of a lens and the horizontal axis shows time. 

[0037]When disk discrimination operation is performed without passing through the 
procedure of Step s1 1 1 to the step s1 1 6 so that clearly [ in drawing 7 (a) ]That 
iswhen disk discrimination operation is performed without raising the gain of a 
laser drive circuitmovement at the lower point of an object lens from an upper 
point and an upper point from a lower point can be managed at once. On the other 
handin the disk unit provided with two object lensesthe object lens for CD 
laserand the object lens for DVD laser. Objective lens switching operation was 
requiredand since the change of an object lens was not able to be performed if it 
is not the lens middle pointit needed to be returned to the middle point from the 
Gokami point which moved the object lens to the upper point from the lower point. 
For this reasonin the disk unit provided with two object lensesfrom the lower point 
from the middle pointand a lower pointif an object lens called the middle point was 
not moved twice from an upper point and an upper pointdisk discrimination 
operation was not able to be performed. Thereforein this disk unitthe transit time 
and processing time which disk discrimination operation takes can be shortened. It 
cannot be overemphasized that this effect is acquired even when it passes 
through the procedure of Step s1 1 1 to the step s1 16. 

[0038]In this disk unitStep s102 and time which s1 17 takes are set to about 200 
msand time which Step s104s107s1 12and s1 15 take is set to about 400 ms. 
[0039]Among drawing 8 (a) shows the FE signal waveform at the time of disk 
discrimination operation in case the disk unit is equipped with the DVD diskand (b) 
shows the FE signal waveform at the time of disk discrimination operation in case 
the disk unit is equipped with the CD disk. In drawing 8 a vertical axis shows the 
voltage of a signal and the horizontal axis shows time. 

[0040]Since the amplitude has a differencethe disk unit can distinguish being 
equipped with the DVD disk with the FE signal amplitude (DVD) at the time of 
irradiating with the FE signal amplitude (CD) and the DVD laser beam at the time 
of irradiating a DVD disk with CD laser beamso that more clearly than this figure 
(a). Similarlywith the FE signal amplitude (DVD) at the time of irradiating with the 
FE signal amplitude (CD) and the DVD laser beam at the time of irradiating a CD 
disk with CD laser beamsince the amplitude has a differencethe disk unit can 
distinguish being equipped with the CD diskso that more clearly than this figure (b). 
[0041] Although the FE signal waveform in Step s112 and Step s1 1 5 is not 
illustrated in this figureso that clearly from above-mentioned explanation^ cannot 
be overemphasized that the waveform of the change as the waveform which 
amplitude illustrated only by becoming large with same FE signal waveform in Step 



s1 1 2 and Step s115 will appear. 

[0042]At this disk unitthe ratio of the FE signal amplitude (CD) and FE signal 
amplitude (DVD) in drawing 8 (a) appears in about 1:4and the ratio of the FE signal 
amplitude (CD) and FE signal amplitude (DVD) in drawing 8 (a) appears in about 3:1. 
[0043]It returns to explanation of the procedure shown in drawing 1 . A disk unit 
adjusts offset of a TE signal and a FE signal after Step s4 (Step s5). If this offset 
is offset in the meaning of dispersion in the electrical property generated with the 
environment of the circumferencessuch as PU2the characteristic of a circuit or 
temperatureand humidityand has this offsetThe zero crossing point of a FE signal 
and a TE signal shiftsand it becomes impossible to perform focal doubling and 
tracking correctly. Thereforeoffset of a TE signal and a FE signal is adjusted so 
that the dc component of voltage which flows through offset into the circuit which 
constitutes 0 [7 ]i.e.a control sectionmay be set to 0. 

[0044]A focus servo is turned on by the control section 7 after the offset control 
by Step s5 (Step s6)a motion of an actuator is controllednamelythe loop of a focus 
servo is closed so that the focus of a laser beam may always be doubled to a disk. 
Since offset of a FE signal is already adjusted at the front step s5the focus of a 
laser beam is not doubled in the mistaken position. 

[0045]A driving signal is supplied to SPM1 from the control section 7 after the 
focus servo ON by Step s6and rotation of a disk is started (Step s7). Although the 
revolving speed at this time should just be the revolving speed of the grade which 
can read data from a diska disk unit makes it the lowest speed at this disk unit in 
the range which can read data. This is for lessening errors when reading control 
information at the step after s8 mentioned later. Thereforeby starting rotation at 
the lowest speed in the range which can read datacompared with the case where 
rotation is started at high speedthe error of read-out of control information etc. 
can reduce and the operating time of the housekeeping operation itself can be 
shortened. Also when distinguishing the kind of diskthe disk is rotatedbut at this 
timea pulse form driving signal is given to SPM16 and it is only rotated. The 
rotation in this step means always supplying a driving signal so that it may rotate 
with the revolving speed of the grade which can read data. After starting rotation 
of a disk by this step s7even if it is in the waiting state after execution of the 
procedure for subsequent housekeeping operationand housekeeping operationa 
disk unit continues rotation of a disk. 

[0046]After starting rotation of a disk by Step s7the eccentricity of a disk is 
detected by the control section 7 (Step s8). The eccentricity of a disk means the 
gap of a disk center hole to a disk center. A disk center hole is provided so that a 
disk unit can hold a diskbut when the position of this center hole has shifted to 
the disk centerthe waveform of a TE signal shows dispersion and there is a 
possibility that it may become impossible to perform exact tracking in a disk. 
Sowhen the eccentricity of a disk is detected and the eccentricity of a disk is 
before applying the tracking servo mentioned later. In order to consider it as a 
judgment source when playing control information etc. with a low rotational 
frequency so that the waveform of a TE signal may not vary with the eccentricity 



of a disk orthe electrical property of the circuit which constitutes the control 
section 7 is adjusted. Since the eccentricity of a disk is detected and a circuit is 
adjusted before turning on a tracking servowhen reading a disk to control 
information etc. from a disk at a next stepthe flattery nature to the track of PU2 
improves. 

[0047]After detecting the eccentricity of a disk and adjusting a circuitthe balance 
of a TE signal is adjusted (Step s9). This balance adjustment is the balance 
adjustment in the meaning which loses a gap of the zero crossing point of the TE 
signal produced with dispersion in the electrical property generated with the 
environment of the circumferencessuch as PU2the characteristic of a circuit or 
temperatureand humidity. The circuit which constitutes the control section 7 
specifically detects the amplitude of a TE signaland it adjusts so that the center of 
the amplitude may serve as the voltage 0. Since a circuit is adjusted so that a gap 
of the zero crossing point of a TE signal may be detected and the gap may be lost 
before turning on a tracking servoWhen reading a disk to control information etc. 
from a disk at a next stepmalfunction of the control section 7 making PU2 follow in 
the position [ track ] shifted can be preventedand the disk unit can read control 
information etc. certainly. 

[0048]Since ****** made to follow PU2 on a track by rotating a diskdetecting the 
eccentricity of a disk and adjusting the balance of a TE signal becomes possibleA 
tracking servo is turned ON at Step s10a tracking servo loop is 
closedsubsequently to ONa slide servo is carried out at Step s1 land a slide servo 
loop is closed. As a resultPU2 can be made to follow a track. 
[0049]Nextbias adjustment of a focus is performed at Step s12. The bias 
adjustment of a focus means adjusting the focal position of the irradiation light 
from PU2 so that the jitter amount at the time of changing into a digital signal the 
electrical signal (analog) which changed catoptric light may become the optimal. 
The jitter amount at the time of changing into a digital signal the electrical signal 
which changed the catoptric light in the focal position controlled by using the 
focus servo ON depending on a diskand closing a focus servo loop is not 
necessarily optimum. That isthe jitter amount at the time of changing into a digital 
signal the electrical signal which changed the catoptric light in the focal position 
controlled by closing a focus servo loop depending on the disk with which it 
equipped may be the optimaland it may not be the optimal. Thenan optical axis 
direction is made to go up and down an object lens compulsorily at this step 
s12and the jitter amount at the time of changing into a digital signal the electrical 
signal which changed catoptric light is measured. And bias adjustment of a focus is 
performed by impressing offset voltage to a FE signal so that a FE signal may 
carry out a zero cross (voltage is set to 0) in the position which becomes the 
optimal [ a jitter amount ]. 

[0050]At this disk unitsince PU2 is located [ having performed Step s1 ] in the 
disk inner circumference sidein order that it may measure a jitter amounta jitter 
amount is measured by performing operation which reads the lead-in groove 
information currently recorded on the disk inner circumference side. After 



measuring a jitter amountas a FE signal carries out a zero cross in the position 
from which a jitter amount serves as the minimumit is supposed that offset 
voltage is impressed to a FE signal. 

[0051 ]In this step s12since [ without moving PU2 to the data recording regions of 
a disk ] focus bias adjustment is performedthe time which a part for the time 
which movement takesand housekeeping operation take can be shortened. 
[0052]And the gain adjustment of a TE signal and a FE signal is performed after 
Step s12 (Step s13). Since it is a well-known matter to perform the method of a 
gain adjustment and a gain adjustment itselfomit explanationbut. Since the 
electrical property of a circuit may have to change and a gain adjustment may 
have to be again performed if it is carrying out before turning on a focus servoa 
tracking servoand a slide servo for this gain adjustment and closing a servo 
loopSuppose that a gain adjustment is carried out after closing all the servo loops. 
[0053]As mentioned abovehousekeeping operation for a disk unit to make PU2 
controllable even at Step s13 is completed. Howeveras housekeeping 
operationonly this is insufficient and it is necessary to acquire informationincluding 
a disk to control information etc.required in order to read data from a diskor to 
access PU2 at the position of a request of a disk so that desired data can be read 
from a disk from a disk. Such control information is peculiar to a diskand since the 
contentssuch as such control informationwill also change if the disk which tries to 
read data changesthe procedure after Step s14 explained below performs 
housekeeping operation succeedingly. When the disk currently laid in the tray 
judges it as CD by Step s2 - Step s4 which were mentioned aboveit progresses to 
Step s14and when it is judged as DVDit progresses to Step s18. 
[0054] Drawing 2 shows the flow chart (procedure) which shows the housekeeping 
operation which reads control information peculiar to a disk. Firstthe procedure in 
the case of CD is explained. 

[0055] Lead-in groove information is read at Step s14. Lead-in groove information 
is information currently recorded on the inner circumference side of a diskand is 
control information (management information) which shows the contents of what is 
called a CD-DACD-RWCD-ROMthe information that shows the kind of CD called 
multisession CDdata recording quantitydata recording positionsetc. Since it has 
passed through the procedure to the above-mentioned step s13PU2 is in the 
state which can already read lead-in groove information. By reading these 
information beforehand and memorizing it by a disk unitwhen actually reading 
dataPU2 can be moved to the position on which the data is recorded at high 
speedand data can be read at high speed. 

[0056]Nextthe linear velocity of a disk is learned at Step s15and the track pitch of 
a disk is learned at Step s16. Although the linear velocity of a disk and a track 
pitch were decided by the standard of CDthe value is decided in the range which 
permits a certain amount of errorand since data should just be recorded on the 
disk within the limits of itlinear velocity and a track pitch change with disks. If 
linear velocity peculiar to each disk and a track pitch are learned and memorized 
before actually reading dataln the case what is called of random accessthe change 



to the dense search from rough search can be performed with sufficient 
accuracyand PU2 can be moved to the position on which the data is recorded at 
high speed. It can ask for the linear velocity of a disk per unit time by the sector 
of the number only of which was readand can ask for a track pitch from the ratio 
of the revolving speed between arbitrary two on a disk. 

[0057]Multisession information is read after asking for disk linear velocity and a 
track pitch (Step s17). Multisession information is what is called a CD-R and 
information which only CD-RW hasand is kinds of control information (management 
information). Thereforethis procedure is skipped when it is judged at the above- 
mentioned step s14 that they are CD disks other than a multi-session. 
[0058]As mentioned aboveinformation required even of Step s17 in order to read 
data from a diskor to access PU2 at the position of a request of a disk so that 
desired data can be read from a disk can be acquired from a diskSince it changed 
into the state which can read data from a diskhousekeeping operation is ended. 
[0059] Although it will pass through the procedure of Step s18 to the step s19 not 
through the procedure of Step s14 to the step s1 7 to the case of DVDsince Step 
s18 is the same as that of the case where the meaninga methodetc. of performing 
each step are CDexplanation is omitted. Herethe BCA (Burst Cutting Area) 
information in Step s19 is control information (management information) peculiar 
to DVDand it may not be recorded as the case where this BCA information is 
recorded with DVD. When BCA information naturally is not recorded on DVD laid 
in the trayit cannot be overemphasized that this step s19 will be skipped and it will 
progress to the following step. 

[0060]After housekeeping operation is completeda disk unit will be in a waiting 
stateand when a command (command) receives from external instrumentssuch as 
PCit executes the command. 

[0061]Although a disk unit performs housekeeping operation explained aboveby 
performing housekeeping operation by the procedure mentioned aboveit can 
perform housekeeping operation efficiently and can shorten substantially the time 
which housekeeping operation takes. 
[0062] 

[Effect of the Invention]one of this inventions — getting twisted — housekeeping 
operation for data reading can be performed efficientlyand the disk unit which can 
shorten the time which housekeeping operation takes can be provided. The time 
which disk discrimination operation takes especially can be shortened. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]Drawing 1 is a figure showing the flow chart (procedure) of the 
housekeeping operation which will be performed by the time an above-mentioned 
disk unit results in the state in which data reading is possible. 
[Drawing 2]Drawing 2 is a figure showing the flow chart (procedure) which shows 



the housekeeping operation which reads control information peculiar to a disk. 
[Drawing 3]Drawing 3 is one of the figures showing the detailed procedure of disk 
discrimination operation. 

[Drawing 4]Drawing 4 is one of the figures showing the detailed procedure of disk 
discrimination operation. 

[Drawing 5]Drawing 5 is one of the figures showing the detailed procedure of disk 
discrimination operation. 

[Drawing 6]Drawing 6 is one of the figures showing the detailed procedure of disk 
discrimination operation. 

[Drawing 7]Drawing 7 is a figure showing change of a motion of the object lens in 
disk discrimination operation. 

[Drawing 8]Drawing 8 is a figure showing the change of a FE signal waveform in 
disk discrimination operation. 

[Drawing 9]Drawing 9 is a block diagram of the disk unit which applied this 
invention. 

[Description of Notations] 

1 [ — A signal processing part5 / — A data demodulation part6 / — An I/F part7 
/ — Control section. ] — A spindle motor (SPM)2 — A pickup (PU)3 — A slide 
motor (SLM)4 
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1 27©ai©ISSi:lfll«lCx C03H£tSA'&. tV7* 

7\ 777 7s 1 1 6K7s zicojsisfacoa^s^ia 

[0 0 2 3] 7777s 1 1 1 fr£7777s 1 1 6 
tt, CDU— tf, DVDU— VCOU— trffiiblslBcoy-f' 
>£±tf7. SdtFEfi«S« (CD) StfFEfll^S 
H (DVD) fcM^Ul-r 4.(0726 FE«^JI1iC0 

-f >t*ft»^S±tfTfe^W«fe^fc46s CC07777# 
^E?«5. dCOJg^^tis 7777s 1 1 1*^677 
7 7s 1 1 6*Hf»T*»/£»T7^X^W8iJIM^lc»-r* 
*HSl5llfl*BISr*C£#7S, *«BM^»©««B9 

[0 0 2 4] -7?7\ FE«*fi«<03IIS«H***< 

mW]m®cr ) ?<<y*±ifT. nmFEimm^ (cd) 

StJ=F Efi^t6tS (DVD) *3Bj£Lir*-. 7 
-T7^^SA ,; S^Rrt6^ifis^C07'r7'5'C03-6v F 

e mmfcistMzZ wtizffx* os^^*^c«•3l.^7 

7-f7^C0FEffi^«fi*«tiJ7*-riCs tat577 
77s 1 2 3s s 1 2 47C0F E^Sfi (CD) <t F 
Efl^lSlg (DVD) £0tf*#frafc< 

lis FEfg#S*B3b^*<Bstl«:t , '7'fX-$'©S»^!: 



(5) 



0 0 0-3 1 1 3 5 7 



'1^1^(09 ■< X?<DFE flt«SH«tttb * <£ 5 (C 
[0 0 2 5] Xt'^s 1 1 1 fr5X777s 1 1 61C 

d; y , u— WHttEi* ©y-c v*±w fc c i let y f e 

ffi#©»B<>±#*©?» SJlFEffi^JSIS (CD) * 
*tM*F EffiWI (DVD) ffJKCOtf E 1 «±fr£ 
^^©fJKrttfitot*^, H5K/T1-SI (B) ICJifc. 

Sot, tV x<7$m®ftz*v>m£ifmmt?z z. t 
[0026] B5 tenuis (b) (Dm^fji-rmz'&^o 

Xt7^s 1 0 9a53lM;):7777s 1 1 OT'F E*fg# 
iWBtfWJtOfilE 1 J-X±7-£3 <h¥U»f Lfci*g\ $ftli 
X77 7s 1 1 6<d&K777 7s 1 1 7£ff-5o ceo 
Xx'y^sl 1 7TH*, WttUVX^-^Vx^co^*^ 
Kglc*fL7 r 'fX^icifir3W-*ttlHcUP (±JW 
Ts UVX^jSlctaa^ltSo :^777s 1171* 
#fm>ft«-*lfcrft 5ftl^J!?1ift < v *Hfc U>X* 

[0 0 2 7] X?7 7s 1 1 70^s Xt'JT's 1 1 8 
KTDVDU— y*5KI*r (OFF) f&o Xt77s 1 
1 85)8, ^X777"s i o 5 3531^*777 7s 1 
1 3T*§B«UcFEfSfffi<S (CD) h\ ^OfE2 
1SLh»Sfr*f!NK*'« Ut7 7s 119). FEfif 
JltS (CD) ««mS©fiiE2JX±T*J6tl^ 06(C;5Vr 

#m (d) teat*, BT3E©fflE2«fcy'j\*w*iWs 

Xf'^s 1 2 OlCitfeo 7777s 1 2 0 ZHiv 7ctf> 
Xf77s 1 0 8$5UiX7 7 7S 1 1 6TfB1f Lfc 
DVD U-+f7c5-, B IWLfcC -htCfcS F E ft ^Ojjltlfi 

(FEflWSB (DVD) ) rf>\ 3rJ£<DffiE2M±#5 
frtPJBrT*. F E{B9£i|B#ffi£4>ttE 2JK±?*n 
«\ H6(c^-r#llH (D) tCJt*» Br^©«E2«fcy/h 
:*<DX77 7s 1 2 1 icJitJo 

[0 0 2 8] i!CD7777s 1 1 9, 7777s 1 2 0 
tt* FEfi^SM (CD) » FEWHEU (DVD) © 

* ftffi t ft -a T l/> * £ 5 5 7. 7 7 7T35 

5o «f-=>7\ 7777s 119, s 1 2 0£DHISt*Su^ 
tt?<E>J:i\ £ft* 3f*©ffllE2(i» 7-rX^^i? 

wifrpjsgftfflicis^L, mj&offiE i j:yffiiMitei«£ 

KoT> 7777*s 1 1 1 fr57777s 1 1 6 
^g5i: 1 !:5:<X777s 1 1 9. 7777s 1 2 OK 

s-afcw&icw:, iEsrH6tcsr#j« (d) teatjet 
tcft^-o a»tc»jitf» X77 7sui icmtsmsit. 
Ks-wmwnv* v«±WTt. f Eflreaw#Br£ 

ODffiE 2J.X±Kft5ftl^§£-T£3o 

[0 0 2 9] C<7)*&H:W:, 7777s 1 2 1 (Cjt^ 
7777s 1 0 1 *S7777"s 1 2 OST'CDStfE (x 
*X**J»J»ftO *3EfT^fc#5#*«Rfr* U? 
77s 12 1), C£07777s 1 2 1 T'3 ElfTofti: 



Tfc F Efl*»UtfM£4ttilE 1 «±lcft 5ftt^C 
&3= 0$y, ¥"J9JL£d<fcr«7V77tefa5*NDg 
**^«7VX*ll1I#iftl»LT^*RniBtt 

[0 0 3 0] $fc, C(D7t-77s 1 2 1 T'tt, 7-fX 
^0=&»JS'Jtff5o 7-f7y<35W«l¥y)gyiC»*, RFffi 
#=&ffll^o ±jiLfc7777s 1 0 1 *^57777s 
12 01C£LT» RFfi^Sd£*£U CCRFH§ 
^tsA^^^I^S^T^ft^ii^lCti, 7^7^iL 

[003 1 ] 7-r7-7*Jgy»f1^3 0fToT^ft^«£ 
let*. 7-f7^spJSiH!)f^*3|HlfTt3^:5rci6t^ 0 3K 

^r#ni (O tcMy, w«T r -fx^*ij»j«i^*fT3. 

[0 0 3 2] ft3b\ 7-rX*«9JMf*lt3EHClBS*ia 
EtttftC 7+g|3«IS (PC) £<D|IMMf*#*LTa 

[0 0 3 3] H6t*#Nl (D) <D^**^-TBIT?ft«o 
777 7s 1 1 9 3531^*777 7s 1 2 0£froft 

6 FEfg^«*B (CD) iFEfl^fllH (DVD) CD 
£5Stf**l\&**«Rr*-* (7777s 12 2), F 
EflWflMB (DVD) 0)*ijt**(t*ltfXTy7s 1 2 
3U3fS3iK F Elf IH (CD) <Dl5&±Z tt*lfcf77 

7 7s 1 2 4(CjStJ. 

[0 0 3 4] 7777s12 3m FEffl^Jfti (D 
VD) fl«Bffft<0fllE3W±T , **6^5iB t *ipJBTr*. W 
^^lE3ti, DVD02J17V77 (DVD-D 
L) v 1Jf7-<77 (DVD-SL) S»giJT**SffltC 
iS^-TSo F Effuse (DVD) 38«RfrftOfitE3jiLt 
7'$tltfDVD-S L7-f7^raBSi: ! PJ9JU ffi^<D 
fifi E 3 cfc y /Jx* Jttltf D V D — D L 7-f 77 tfjg'j LT 

7-c x^wayiM^*»7r*. 

[003 5]— 7?> 7777s 1 2 4Tlis F Effi#« 

(cd) &m?zo>foE4&L±-e&zfr : gft*mm? 

%o mmc0i$.E4lt, CD-RW7-<7^<i:CD, CD 
-R»t*«8iJT»**fillClfl!*-r*. FEfflWd (C 
D) 3H«W3£0«E4JM±T*tltfCD» CD-Rt?<£>7 

D - R W tV 7 7 «h nffl L T 7-f 7 ^7 WgiJKrf^ t »7 "T 

[0036] ZZLU\ H7, 0 8 IZI^-cmMfcfflMT 
•So H7(D-5-e (a) tt, 7777s 1 1 1^5777 
7s 1 1 6 0D#Jffl*llftt'»Z > 7 r 'fX^W»J*ff5i:*O 
jtf»U>;C©»lS«f5*LT33y» (b) tt, 77 7 7s 
1 1 1*^57777s 1 1 6©#IH*liST7-i-77WgiJ 

[0 0 3 7] 07 (a) lCTB^5A N ft=fc3ti:. 7777 
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s 1 1 1fr5777 7s1 1 6 (D&mZI&ISi^TT* X 

tel ETSStJCiK&Sa CftKttU CDU-+ffflCD 
•mtoUVX&tfD V D U-+l i ffl<DW*U>X(D2-pCDW 
% U > X£«* tz ?■< X -7 gg? tt. U > X«] U If 
^iMt tf&^T-ao y % jtfft is>X<DW y gx.fi u >X+ 

'N^lfi LfctLt S «f jS'nRJ-i&KB 5 * o /to C (Dtz 
tsb. 2 0W*tftU>X^^fcx<X-?^ST-tix 

x^sj* 2 [EifftositniiT^ xtmmitt'n? z. 

ttfT'JS. Z.(D$hmt. XtvXs 1 1 1ASX?7 
Xs 1 1 6©#|iS£^fciI£T-^#6ft££<ttt^-5 3: 

[003 8] ^VX^BrWu X?77s1 

02, s1 1 7CIt5WI5 2 0 0msglti:U X 
7 7^s104, s107, s 1 1 2Stfs 1 1 5lCg 
-r«^ffl*4 0 OmsifiSi:LTl^o 

[0 0 3 9] (a) li, xVX^SBlCDV 

DT^X^tf^^ftTl^^lCfcW-iu XfX<7!f3J 
SUSJ^Bf^F E«#;gm^LT*>^s (b) te, xV 
Xtl&Wlc C D xV X^tf^S^nTl^Jt^cfctt 
5. 7yx?¥iJSiWFBS<7)F Effl^m^LTL^o 

[0 0 4 0] *U (a) *yB^6*^J:5tC, DVDt 

i'x^icc d u-+f ^^B§|jf LfcJt^© f e m^mos 
(cd) i:Dvou- yx*mi\~tc.m%<DF tm^rn 

iti (DVD) iiT-^^SilialcMA^Sfc^ xVX-7 

dvd x < x^*^»^ nz^zz. tzmm-z 

Z>„ [e)«lic, *H (b) J: y W5*^«fc-5tc, CDf-f 

X -7 IC C D U— tf WHRftt L. fc»$<© F E {f £8M ( C 
D ) t D V D U— «f 3fc£BHtt Lfc»£fl> F E ffl^SH 

(dvd) t-&t*<omfflcm&&zrztb. f-fx^g 

[004 1] #E]T«\ Xt7 7s1 1 imtXrVf 
s 1 1 5»Cfelt-5FEfs^aWK*ig^LTl^^!t)\ ± 
»©l»BfrSijBSj&»fc«fc5fc» XryT's 1 1 2WX 

1 1 5lca5W-*FEfl»SHBU: % 
% o /cfclrTEl^ L ttiffit ID C»b©afcfl5tf «n* c 
i: ic & & c <h «f -5 * 7t> l\ 

[0 0 4 2] *xVX-J7^ST^ 08 (a) IZ 

6l75FEi«M (CD) £F EftM! (DVD) 
t©Jt»Ktf1 : 4T»3i*U 18 (a) FEf 

?sm (cd) i:F Eii^jsts (dvd) tcottmm 

3 : 1 T-in5. 



[0 0 4 3] H 1lc^-r#ll<7)iMB^tcM^o X?7 7s 
7h^Sf5U777"s5). C (a* X -try His P 

u 2-\f[°igs© ! fSttx fe«iM*aut awtt^fcjsH© 

9NWU: J: o T«*r ©tf 6 i ^ 5 

TcD^-X-tr-y hTSoTv ZCD^X-fe-y h-tffc;^ F 

* - 7J X^bit&tf h 5 «y 7£IE L < *f x. & < 

^*iatttcam*«E©itSltt8»!(j«0lcft*<t3tc, T 
Efl^, F Effl^Tl-X-tr-y h*SiSrr*„ 
[0 0 4 4] X5 1 -y? > s SlcJ^^X-fe-y HHB^SL 
$'J»SI5 7 tCct: y 7 * X+r-*":& O N L (Xt 1 -y X s 
6). SflCxVX^ldttLTU— tfy!6a)Ji^^to-t±« 

-*x+7- #©;l/-y*P,flC«o f5©X77 7s 

[0 0 4 5] Xr77s 6ia57^-*X^-^ON 

*ywsu7frss pm i ic«Mi^*«ieL» t=v 
x<7<DmB^mitt^>(x : r'y^s 7). cco-t^ose 
x-fx^ft^x-^^sE^aj-ssssciHiSji 

*w*ta-&*ttHT« < bfi^is«T i ige*iiBttr * c <t 

lcj:y, H2T*lsie*BI<i&-r*«^»cJt^Ts WVflM 

^jijiS-r^ci^T^^o xvx^trjani^jsij 

Its SPM1 6 K/\°;UXtt<DggiMs^£-^T0*c* 
T^«fc-r^t\ *Xx-yXlcfc^^[H]|5<tl*, x- 

xVX^^St*, 7-fX^©|Hlg«75. 

[0 0 4 6] X5 1 -yX , s 7lCj;y5 : VX*<r;[Hlfi : &M4fe 

l/c^s $ijwsp 7 T-xi- x*©ffli&»*«air* U7 

>yXs8) 0 x-fX^ODffiWittts 5 ? -T X*cp-Dt£:S>fr 
^T^-rX^cfL^^fti^^do 5 r -<X*lc(i, 7-rX 
^SSA^-r x^*«J#T*« J: a \z=r4 x** 

nTf T EfS#<D2»fcU:fcrSC>***£C. 

IE6l35:h5-y*>^ffil^<^i.*i^-n* ,; fei. 0 
T\ &£G-f 3 hv-y*>*'+7-* , ^*Ht5l5lc5 :r ^X'7 
<0flK>*«*a 5 r -f X*<B»D*tf£5«£fctt, 
7-fX^ 0Dffii£>lC J; -3 T T E m^oX&Bftlt 6 ofr & ^ 



(7) 



<&M2 000-31 1357 



SfflXf'? TTT-f X^frSEJWIMBft^TV X?# 
[0 0 4 7] 7^rX*©fliiD*£«ltiU ESS^tiSL 

cou^-yxmrnt, pu2^i£]ss© ! tt , t4s 

tt©tfSo#lc«fcoT£C3TE'B^<0-t?n? pxjSW) 

7ft>W- <K*ON-r«H5lCT Efg^tfHfn^PX 

BT«©7, «©X?y7?7VX*frS1MWMB*£ 
* X * eMSMU? t * ic* t>M 7 6> P U 2 * h 

-rsci:*^*. 7Vx*KBtt**iEfw»it«tt£* 
[0 0 4 8] ?v xv&m&zitZs 7Vx*<DfiH>B 

Ts PU2^h7-v-57lcii^-S«Ci:* > i6 , !pIftgtc^5 
0T\ X7-yfs 1 OICT h^y+V^-y— TRONIC 

s 1 1 lETX^-f K-tt-JKSON (C LTX^-f K+r- 

[0 0 4 9] i&tCX^y^s 1 2lCTv 7*-t>X<DJt 
-f7*XHlMrfT3. 7*-t)XCD/M7 7 xm&ttes J5 

»r * P£© » * stfxt&tc j: -5 ft p u 2 frsoii 
wjto^ttBsnB-r * c t*^ 3. tV x* k j: o 

(CcfcoTlis 7*-*X"9--?K/U-y*RflU«C<tlcJ: 
oT*yW*ft*ttjSffiBTroE*f7fc**» LfcB*Hl^ 

* 7->*$j mi *tc«jft-r £P£© s> * * Btfsa?* * m 

7 7"sl 2KT, ^U>X*3OTJ«U:Jfc»Si«3fc±T 

51 <h ft 3teB? F E flPHM? P * P X (BJE# 0 ft 5 ) 

T*7*-*X©/K7 , XiP8fi*fr5o 
[0 0 5 0] *x^7^gST'«, Xt7^s 1 fcfro 



t^fi'J^^^tS? F E P Xf 5 «fc 3 

[005 1] :^777"s12Tft PU25-7VX 
Wt— *IBSS«M£l()S#*C<i:£<:7*-ax/t 

BKK *IIB^tcB**l«MHB»T*EfctfT**. 
[0 0 5 2] *-LZ\ Xr-yZfs 1 2(D'&fcT Effi4§, 
F Effl#©y*>»«*fT3(X7 1 'y?'s 1 3). y-fV 

*X+r-*\ h5y*>y+r-#S0 : X^'r Ktf- #* 
0 N LT»- 7*B USIflEfrS C t tr* 

[0 0 5 3] J-X±. Xt77s 1 3£T'T\ 

t\ *sw*7Vx*frSffiH®7*-**ft*di'tf*J: 

5 7^X70P/riI<7M£BU:P U 2&Tt>-£X?2,tztblZ 
SP1f?Bft<i:'l*T ; 'r-X^ii^<7)t,crjTSyv ^-^fctt* 

Bi^at-rs^-rx^^tetiHf, cnecrj*ijfflifiBft 
7^s 2~xr77s 4ic«fcy» hu-f icKB?nr^ 

S^fX^ft^CDtipJBfLfcSl^ctt, Xx-y^s 1 4 
DVDtWBrLfcJi^lCW:, 7f77s 1 8(C 

attr. 

[0 0 5 4] S2tt, x-rX^Sl^OM^Ifffl^^aj 
[0 0 5 5] X77?s 1 4lCTy-K-f>1t«*K* 

ix5o y- K-r >it«ttT f -rx^(ortJBffliciai**iT 

l^tfSTfeUs CD-RW, C 

D-ROM, 7lU^42*y -> a> CD tl^ftCDCSI 

w-rwj»HHi(«aflia)Tas* 0 ±^«DXx-y^s 1 3 

*Tffl#W*«T^*fl5T» P U 2 ti-TTHC 'J - K-f > 

TCti6©11HB*^a6UI*«iy» §BttLT*J<Ci:T% 
iSIBlCx-**^*^*^*^^ iSJSlt P U 2 

[0 0 5 6] *(C» XrvZfs 1 5lCTx-rX^<D^ 



(8) 



tSBS 2000-31 1 357 



S*«£Sg*-*t5H7>*di>SftTfcy> x-fX^lCtt* 
©BfflrtT'T 1 — S»««fB»*+lT^+iHf«tt>fc46, tVX 
^tCfcoTIIGfiBs h^y^fcfy^tfm:*. fhfh 
<D7-fX?U:@*sfc8l»J& h^-y^fcfy^^BHCT 

< C £#7*. ft&tc P U 2 £*-<D7-*#sa 
»*n7l^ffiBfc&B;!ftfSC<fcjb v 7*S« 

[0 0 5 7] tVX**»B, h^y^fcfy^tJW&fe 
tt« Tj|/7*v5'aVflHi«K*«l*U7v7s 1 
7)„ ^U^-fe-y->3>1faitt^ C 
D-RW®*tffcOlt«7*y» »Jffllfl!«(«ait«)0 

7 > 3 Vi-Xft© C D7-C X^TS* tWBr Lft*&lc 

[0 0 5 8] JjUu 7777s 1 73:77, r-f7^fr 
67-££I3t*-tiit\ £*lHi7VXv-frSp/riI<D7- 
Z*mfrft#Z£o : r-<X<7<Dffi&CDiiLmzP U 2£7' 
**;xr*fci6U:»8*ait«*7V;**fr5»*Eitf 

7*, 7Vx*frS7'-**R*wTc£ff^fttttt 

lcfcofc0)7\ »fltBf^**7r*. 

[0 0 5 9] DVD<Z)Ji^lC^ 7r77"s14 

6S7f77s 1 7©#H««*©?tt:fc<s 7x77 
s 1 8fr67777s 1 90#|lH«liSCttC«:*6\ 
7f77s1 8tiS7777^7^Ii> SSftfCD 
©J£^£H«&©7, IHUIfcllfBT*. dC7\ 777 
7s 1 9lCfcH7-5BCA(Burst Cutting Area)tf Sfii: 
tt» DVDB*©*J»1t«(rail«)7*y» DVDK 
ctoTtCB C Afll«#eS**lTf S«^£f3S;!r *l 
TCfcCW^itf**. Ma'^ hH-Jt»B?tlftDV 
DfcBC A«ffl#IBI^ftT^*^£*lCW:» CC77 
•>7s 1 9«*ftLT*©X7y7lcJltJCt(ca:*C 



[0 0 6 0] *flBUlf&W*7T*£» f-f798»t» 
WKfll £ & y . PC HcDfl-SB^ilfr 6 a 7 V K ttfr^) § 

[006 1] f-rXf«Itt. J^I^LfcSHSBfl^ 
«-5*\ ±»Lfc#Wtc J: vrnmSMfcZfr? Z£lz£ 

y, »*«fc<*fli«rft*ffactis«T^ *«Bfftc» 

[0 0 6 2] 

<Ofca&©*flHM**«*«fc < fft\ JWWttmcBT** 
H*}!*!?- * C £ <D7£ 5 7 -r X ^B^ffi^f * £ <h 
#7i*So file* 7VX*«»JBfttESTSB5IVI*«tt 

[0E<*)|ffim&lH0£] 

[eh] 0m, ±j$«D7Vx^gB6 K 7— >ss^ixy 

RrtB4ttttlcS«SWcffa»flBM^07P-7 T - h 

[02] H2» t 7-r7^ffl*©#JWt«*»l*tHf* 
ttBtt^iVf xn-7*- h (#IH) £^07**0 

[03] 0 31*. 7VX**JJ5yBtt©l^fc#W*3ST 
0(7) 1 -37**o 

[04] H4& 7^X<7fiJSiJB{ / FOPfflS#IH^m-r 

00)1 07dD*o 

[0 5] 0 5ti, 7V***JSyBf*©I¥«nfc#JR*jjV*- 
0©1 "PT-ao^o 

[0 6] H6tt, 7-f7^WSiJBft©W*B*#JB*^ 
0CD1 07**0 

[0 7] H7tt, 7-TXf JpJSUBmciJits»!ttiu>X 

[08] 7VX*W»J»mc*SW-*FE{|*» 
JKtDS'ffc^'f 07S*o 

[0 9] H9tt, *»W*JSfflLft7-f7^SB©^P 
7^078*. 

[ft#<Bi««l] 

1- •Xtf>K;U : E-^(SPM), 2 -t°7->7'77 (P 

U) > 3-X^-f K*-< S» (SLM) % 

flk 5"7-2fct835, 6-l/FBk 7 -Mm. 
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TE. FEffi*:j-7-t?>yhIB» 



7t— iiTSt— tK-^-> r^-s6 
s7 



I 



s9 



" 3 ~ 

s12 



.s13 



CD|*s1 4, DVDIJsl 8^«t< 
[05] 



1 



.117 



^l/VXU P 



| DVD U— +f O F F 



119 



'E<f-**H CCD) 
^E2 ' 



n Ef5-**« {DVD 



1 2 O 
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^E2' 



.•121 ® 



No 



12] 



El 2 



* 



cot va*0J§*j«¥« 
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15 
s16 
s17 



DVDCDtS^ 

s i3«tyis< 

__i 



,s1B 



BCAisffiist^isy 



.sie 



| END | 
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